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@ Vehicle tyre. 

@ A vehicle tyre for an automobile has a tread 
pattern (20,22.24.26.28) including a plurality of basic 
pattems different from each other in pitch and dis- 
posed in the tyre circumferential direction, each of 
the basic pattems (20,22,24^6.28) including at least 
one groove (16) extending in the direction intersect- 
ing the tyre circumferential direction. Each of the 
grooves (16) has a depthwise dimension 
(HSS,HS.HM.HL.HLL) substantially proportional to 
the pitch (PSS.PS.PM,PL,PLL) of the corresponding 
basic pattern (20,22.24.26.28) so that the rigidity of 
all the basic pattems is similar. 
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VEHICLE TYRE 



This invention relates to a v hid tyr and, 
more particularly, to a tyre tread pattern in which a 
plurality of basic patterns each including at least a 
groove extending in the direction intersecting the 
circumferential direction of the tyre are disposed in 
the circumferential direction of the tyre. 

In previous tyres it is known to use a tread 
pattem in which a plurality of basic patterns dif- 
ferent from each other in lengthwise dimension, 
that is pitch in the circumferentiai direction of the 
tyre (hereinafter referred to as tyre circumferential 
direction) are sequentially disposed in the tyre cir- 
cumferential direction so as to vary the frequency 
of noise generated on a vehicle and to thus dis- 
perse the noise energy. 

Another known tyre has a tread pattem in 
which a plurality of basic patterns different from 
ach other in pitch are disposed at random in the 
circumferential direction so as to vary the frequen- 
cy of the noise. 

In each of these types of tyres the portions 
between adjacent grooves in the tyre circumferen- 
tial direction are bk)cks defining the ground contact 
surface of a tread. The lengthwise dimension of a 
block in the tyre circumferential direction 
(hereinafter referred to as circuiyiferential length- 
wise dimension) varies depending upon the pitch of 
the basic pattem including the block. 

However, since each of these types of conven- 
tional tyres has the blocks different from each other 
in respect of their circumferential lengthwise di- 
mension, the rigidity of the block in the tyre cir- 
cumferential direction (hereinafter referred to as 
circumferential rigidity) varies depending upon the 
pitch of the basic pattern. A tyre having such an 
uneven circumferential rigidity generates vibrations 
when the automobile, on which the tyre is moun- 
ted, is running. 

An object of the present invention is to provide 
a tyre for the use on an automobile having blocks 
with approximately uniform circumferential rigidity. 

According to the present invention, a vehicle 
has a tread pattem including a plurality of basic 
patterns different from each other in pitch and 
disposed in the tyre circumferential direction, each 
of the basic patterns including at least a groove 
extending in the direction intersecting the tyre cir- 
cumferential direction and fhe groove having a dep- 
thwise dimension substantially proportional to the 
pitch of tiie corresponding basic pattern. 

Furth r features of the invention will becom 
apparent from the following description of preferred 
embodiments of the invention by way of example 
only with reference to tiie accompanying drawings, 
in which: 



Rgure 1 is an explanatory illustration of the 
circumferential rigidity of a block: 

Rgure 2 is a development view showing an 
embodiment of a tread pattem of a tyre according 

5 to the present invention: 

Rgure 3 is an enlarged-scale sectional view 
taken along a tyre circumferential line of a portion 
of the tyre having the tread pattern shown in Rgure 
2 so as to represent the size of tiie groove and the 

w pitch of each tjasic pattem without hatching: 

Rgure 4 shows anotiier embodiment of the 
tyre similar to that in Rgure 3: and 

Rgures 5(A), (B) and (C) are respectively 
enlarged-scale sectional views showing other em- 

75 bodiments of tiie configuration of the groove. 

Ck)nsidering the pattem in general as shown in 
Rgure 1 . assuming tiiat the circumferential rigidity 
of a block 10 is Kp. tiie tyre circumferential force 
acting on ttie block 10 is F, the circumferential 

20 lengtiiwise dimension of the block 1 0 is X, the tyre 
widthwise dimension of the block 10 is Y. the 
height dimension, i.e. depthwise dimension of the 
groove of the block 10 is H. the amount of de- 
formation of the block 10 due to a force F in the 

25 tyre circumferential direction is Z. the shearing 
rigidity of tiie block 10 is G, tiie area (X x Y) of the 
block 10 is A and the bending rigidity of the block 
10 is D. ti)en ttie circumferential rigidity Kp of tiie 
block 10 is represented by the following formula: 

30 Kp = F-Z 

= 1 [(H /3D) + (H/AG)] 

As apparent from the above formula, the cir- 
cumferential rigidity Kp of the block 10 relative to 
the force F is proportional to the circumferential 

35 lengthwise dimension X of tiie block 10, whereas it 
is in inverse proportion to tiie height dimension H 
of the block 10. 

In the tyre according to tiie present invention, it 
is arranged so that if the circumferential lengthwise 

40 dimension X of the block included In tiie basic 
pattem having the large pitch is large, then the 
height dimension H of ttie block, i.e. tiie depthwise 
dimension of tiie groove included in the same 
basic pattem is large. Also, when ttie lengthwise 

45 dimension X of tiie block included In the basic 
pattem having a small pitch Is small, the height 
dimension H of the block, i.e. the depthwise dimen- 
sion of the groove included In the same basic 
pattem is small. Thus, tiie circumferential rigidity of 

50 the tyre according to tiie present Invention is made 
unlfonn in comparison witii those of the conven- 
tional tyr s. 

The deptiiwise dimension and tiie widthwise 
dimension of tiie groove are preferably defined as 
values sut>stantially proportional to the pitch. Thus, 
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sine the maximum value of the deformation 
amount Z of the block is regulated by the wtdth- 
wtse dimension of the groove, the maximum value 
of the amount of deformation Z of th block in- 
cluded in the basic pattenn having a small pitch is 
small, wher as the maximum value of the amount 
of deformation Z of the block included in the basic 
pattern having a large pitch is large. Accordingly, 
the circumferential rigidity of the tyre Is made 
further uniform. 

Refenrtng now to Rgure 2. which shows a de- 
tailed embodiment a tyre 12 has a plurality of 
annular grooves 14 extending in the tyre circum- 
ferential direction, a plurality of grooves 16 extend- 
ing so as to cross the grooves 14 and a plurality of 
blocks 18 formed by and separated from each 
other by the grooves 14. 16. The grooves 14. 16 
and the blocks 18 provide a major part of the tread 
pattern. 

The tread pattern of the tyre 12 has five types 
of basic patterns 20. 22. 24. 26 and 28 each 
different from each other in pitch and disposed at 
random in the tyre circumferential direction and in 
two rows so as to sandwich the central rib region of 
the tread. i.e. tread centre 30 therebetween. The 
basic patterns disposed on one side of the tread 
centre 30 on the other side of the tread centre 30 
are formed in inverse relation to each other. 

The basic patterns 20. 22. 24. 26 and 28 have 
respectively pitches PSS. PS. PM. PL. and PLU 
whichg are related to one another as follows: 
PSS < PS < PM < PL < PLL 

As shown the boundary between the adjacent 
basic pattems is located in a position indicated by 
a line 32. while each line 32 may be located in a 
position which is displaced to the right or left of 
Rgure 2 by a value within the dimensional range 
conresponding to a half of the minimum pitch PSS. 

As shown in Rgure 3, the grooves included in 
the basic patterns 20. 22. 24. 26 and 28 have 
respectively the depthwise dimensions HSS. HS, 
HM, HL and HLL. and the widthwise dimensions 
WSS, WS. WM. WL and WLL proportional to the 
pitches of the corresponding basic pattems 20. 22. 
24. 26 and 28. 

Further, as shown in Rgure 4. the respective 
widthwise dimensions of the grooves 16 may be 
made constant, and the respective depthwise di- 
mensions of the grooves 1 6 may be set to values 
proportional to the pitches of the corresponding 
basic pattems. 

The depthwise dimension H and the widthwise 
dimension W of each groove 16 are obtained from 
the following formulae with reference to the pitch 
PO. the depthwise dimension HO and the width- 
wise dimension WO of one basic pattem. 
H = HO X (P/PO) 

W= WO X (P/PO) where P indicates the pitch of 



the corresponding basic pattern. 

The variation or error in th depthwise dimen- 
sion H and that in the widthwise dimension W of 
the groove 16 for th pitch of the corresponding 

5 basic pattem are preferably within the range of + 
or - 5%. If the enror in the depthwise dimension 
and that in the widthwise dimension of the groove 
16 for the pitch of the basic pattern exceed the 
range of + or - 5 %. the unevenness of the 

JO circumferential rigidity of the block is abnjptly en- 
larged. 

The depthwise dimension H and the widthwise 
dimension W of the groove 16, in which the errors 
of the pitch of the corresponding pattem are within 
;5 the range of + or - 5%, are represented by the 
following formulae: 

0.95 X HO X (P PO) ^ H ^ 1 .05 X HO X (P'PO) and 
0.95 X WO X (P'PO) ^ W ^ 1.05 X WO X (P PO) 
Accordingly, the depthwise dimension and the 

20 widthwise dimension of each groove 16 with refer- 
ence to the pitch PM. the depthwise dimension HM 
and the widthwise dimension WM .of the bhasic 
pattem 24. for example, are obtained as values 
which satisfy the following formulae: 

25 0.95 X HM X (PSa-PM) S HSS 2 1.05 x HM x 
(PSS.PM) 0.95 X HM x (PS/PM) ^ HS ^ 1.05 x HM 
X (PS/PM) 0.95 X HM X (PL'PM) ^ HL ^ 1.05 x HM 
X (PUPM) 0.95 x HM x (PLLPM) S HLL S 1.05 x 
HM X (PLL'PM) 0.95 x WM x (PSS/'PM) £ WSS ^ 

30 1.05 X WM x (PSS/PM) 0.95 x WM x -(P&PM) ^ 
WS ^ 1.06 x WM x (PS/'PM) 0.95 x WM x (PLPM) 
^ WL ^ 1 .05 x WM X (PL PM) and 0.95 x WM x 
(PLLPM) ^ WLL ^ 1.05 X WM X (PLLPM) 

Each groove 16 may take various desired 

35 forms in section, such as V-shaped section. U- 
shaped section or channel-shaped section. As 
shown in Rgures 5(A). (B) and (0), the grooves 
may have a stage or step 34 provided on the way 
of the depthwise direction. 

40 

Claims 

1. A vehicle tyre comprising a tread pattem 
45 including a plurality of basic pattems 

(20.22,24.26,28) different from each other in pitch 
(PSS.PS.PM.PL. PLL) and disposed in tiie tyre 
circumferential direction, each of said basic pat- 
tems (20.22.24.26.28) including at least one groove 

50 (16) extending in the direction intersecting said tyre 
circumferential direction, characterised in tfiat each 
of said grooves (16) has a deptiiwise dimension 
(HSS.HS.HM.HL.HLL) substantially proportional to 
ttie pitcvh (PSS,PS,PM.PL.PLL) of said correspond- 

55 ing basic pattem (20.22.24.26.28). 

2. A tyre according to claim 1 characterised in 
that the variation or en^or in ttie depthwise dimen- 
sions (HSS.HS.HM.HL.HLL) of said grooves (16) is 
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in the range of + or - 5%. 

3. A tyre according to claim 1 or 2 charac- 
terised in that each of said grooves (16) has sub- 
stantially th same widthwise dimension (W). 

4. A tyre according to claim 1 or 2 charac- 5 
tensed in that each of said grooves (16) has a 
widthwise dimension (WSS.WS.WM.WLWLL) sub- 
stantially proportional to said pitch 
(PSSPS,PMPLPUL). 

5. A lyre according to claim 3 or 4 charac- to 
t rised in that the variation or error in the widthwise 
dimension (W.WSS.WS.WM.WUWLL) of said 
groove (16) is defined within the range of + or 

6. A tyre according to any of claims 1 to 5 /5 
characterised in that each groove (16) has a stage 

(34) provided part way down the groove in the 
depthwise direction. 

20 
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FIG. 3 
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